Table B-3. Parameter List for Ku-band (Bogota - CONUS) Interference Analysis

UP LINK DOWN LINK
LINK PARAMETER |Other GSO|Own GSO |[Other GSO| Own GSO } UNITS
rbital Separation 2 deg.
13 1 1 11 z
200 £ = W
Amplifier Backoft 0 0 0 0 —dB |
x Losses 03 0.3 05 0.5 dB
umber of Carriers 1 1 1 1
ant Range 36000 36000 36000 35000 km
arth-Station 1x Antenna Size 5 25 m ‘
-Station Rx Antenna Size m
rth-Station Tx Ant. Peak Gain 48, i
tation Rx Ant. Peak Gain f i
tellite 1x ‘eak Gain k1 7 dBi |
tellite nt. Peak Gain 37 ¥ ]
ignal Bandwidth Ko 138 3
Noise Temperature 1500 35 200 73 K|

Table B-4. Parameter List for Ku-band (CONUS - Bogota) Interference Analysis

UP LINK DOWN LINK
LINK PARAMETER [Other GSO|Own GSO [Other GSO| Own GSO | UNITS
Ers'ltal Separation 3 deg.
ignal frequency 13 1 z
Tx Power (Earth/Satellite) 5 T00 K3 100 — W
JAmplifier Backoft 0 0 0 0 dB
x Losses 03 0.3 05 05 dB |
Number of Carriers 1 1 1 1
36000 35000 36000 3000 Tan
tation Tx Antenna Size

arth-Station Rx Anienna Size

Earth-Station Tx Ant. Pea ain

Satellite Tx Ant. Peal In

Satellite Rx Ant. Peak Gain

Signal Bandwidth

Rx Noise Temperature

T8
T500 35

A C/I analysis was performed to determine whether Expressway™ could

share spectrum with a hypothetical GSO FSS system operating at V-band, referred

to here as System-X. System-X has earth station and space station characteristics

identical to those of Expressway™ except that its earth station antenna gain pattern
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is modeled on the reference antenna radiation pattern of Appendix 29, Annex III
of the international Radio Regulations. In the interference scenario, an
Expressway™ satellite and a System-X satellite are spaced 2° apart on the
geostationary arc. The earth stations for both systems are considered to be co-

located. The interference calculations for this scenario, appearing below in Table

B-5 indicate that 2° sharing is feasible under these conditions.
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Table B-5. Interference Analysis between Expressway™ and System-X

transmaissions.

UPLINR “BOWNLINK UPLINK DOWRLINK
PARAMETER esired | Interf. [ Desired | Intert. Intert. | Desired [ Intert. | Desired UNITS
Other Own Other Own Other Own Other Own
~Signal requency 7 ) 7 74 i) I 7 ;s I ) I
+ TX Power 148 148 0.0 200 148 148 200 200] dBW |
-TX Loss 1 1 | | 1 | 1 dB
“HPA Backof 3 3 2 2 3 3 2 ? dB |
+ TX Ant. Gain 595 204 00 220 X4 555 520 [0 dBi |
~Per Carrier Loss 00 00 100 100 00 G0 100 100 dB
= Tx EIRP 703 312 560 £90 312 703 550 0] dBW |
- Space Loss 273 2i7a|  2168| 2368|273 2173] 2158|2158 dB |
- Atmospheric Loss 51 5.1 3 3 5.1 5.1 J 3 dB
+ Rx Ant. Gain /0 520 580 204 520 290 204 T80 dBr |
= Carrier Power (C) -1032 - - T dBW |
= Interter. Power (I) - -139. -139. -
-Rx Noise Temp. . ; ] %5 2B . 1 1 ‘
[~ Bolzmann's Const. 86| -22B6| -20B6| -20B6| -2286| -2286| -2288| -228.6| dBW/K-Hz]
C/No or UNo 7] 612 97.1 625 D12 573 625 57.1 db-Hz |
Cl o or TNl o ~3.1|(up) 34.6[(down) 36.1|(up) 35| (down) dB |
Tl o o o
[~ Co/No or lo/No 128 s 126 20 | 23 | 128 =20 1 128 | dB-Hz |
Collo , or Co/lo yun .1|(up) 34.6[{down) 3.1|(Up) 34 5[(down) dB
Collo total -:—_E {total) Tota
ingle satellte

C/I analyses were also performed to determine whether Expressway™ could
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share spectrum with a hypothetical GSO FSS system operating in the Ku-band,
referred to here as System-Y. System-Y has earth station and space station
characteristics derived from operational Ku-band satellite systems. The System-Y
transponder bandwidth is assumed to be 30 MHz for satellite television signal
In the interference scenarios, an Expressway™ satellite and a
System-Y satellite are spaced 2° apart on the geostationary arc. The earth stations
for both systems are considered to be co-located. The interference calculations for

these scenarios appear below. Table B-6 shows interference calculations between



~ Expressway™ 1° x 3° Ku-band beams and System-Y, while Tables B-7 and B-8 show
interference calculations between System-Y and Expressway™ 6° Ku-band beams.

These calculations show that 2° sharing is feasible for both 1° X 3° and 6° beams.

Table B-6. Interference Analysis between Expressway™ (1° X 3° Beam) and System-Y
- "UPLINR DOWNLINK | UPLINR - DOWNLINR

PARAMETER Desired | interf. [ Desired | Intert. Inter. | Desired | ntert. | Desired UNITS
Other Own Other Own Other Own Other Own

[~ Signal frequency 13 K T <] I 1 1| GHz |
+ TX Power 170 200 54 140 170 200 154 40| dBW |
~TX Loss 03 03 05 05 03 03 05 U5 dB
- HPA Backoff 0 0 0 0 0 0 dB
+ TX Ant. Gain 7! 20 % Yo] 370 LAY 288 370 o a6y
- Per Carrier Loss — 00 X 00 00 —00 0.0 00 o0 dB |
I=TxERP i) 407 89 05 371 65 513 4751 dBW |
- Space Loss XBI[ 2058 2044 2044 2059 o[ 2044 2044 dB
- Atmospheric Loss ) 03 03 03 03 03 03 0. —dB |
- + Ax Ant. Gain 1] S 7] I -] I/’ | I 71 ) Y 1 -
I=TCarrier Power (G} | -100. 0%, -
= Interter. Power - . - X -
- Rx Noise Temp. 1. X X X i
[~ BolZmann's Const. ZoBB( 2286|2288 -8B 285|258l
I CNoorlRo | 2 ] 68 1 &0 718 709 R3] ‘
Gl yp or Gl gopn 4[(up) 27.3|(down) 284](up)

(o7 o S4B (ot
- Signal Bandwi . ¥ 74, . y .
_ [ Coo orlollo | 212 | 160 | 23 | 20 | 38 1 5 | 25 Ter T demz
Coflo , or Collo ., 3741(upy K Al{up) Bl{down) a8

Collo total o

ingle satellte
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Table B-7. Interference Analysis between Expressway™ (Bogota - CONUS link) and

Cyrotam.V
LJy OLCRELIT &

UPLINR "DOWNLINK 1 UPLINK ] DOWNLINK
PARAMETER Desired | Interf. ] Desired [ Intert. Intert. J Desired | Intert. | Desired UNITS
Other Own Other Oown Other Own Other Own
" Signal frequency 3 T T <) I € T T GHZ |
+ I X Power 170 230 15.4 14.0 170 230 154 14.0 dBW |
-TXToss 03 03 05 05 03 03 05 05 dB
[-HPA Backoff 0 [o] 0 0 0 o] 0 0 dB
+ TX Ant. Gain 54.1 204 34.0 370 204 288 370 40 dBi |
- Per Carrier Loss 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 dB
'=Tx EIRP 708 431 r.i:ye] 50.5 371 5 519 4/5 dBW |
- Space Loss 2059 2068 204.4 204.4 2069 2055 2044 2044 ap
- Atmospheric Loss 03 03 03 03 0.3 03 03 03 dB
+ Rx Ant. Gain 340 370 475 04 02 27 204 375 dBi |
= Carrier Power (C) 30134 -108. 107, 1097 dBW |
= Interfer. Power -126. -133. -138. -
- Rx Noise Temp. k J I . ! 4 X Y
- Boltzmann's Const. 2B6|  2286| -22Bb| -2286| -2286| -2B8| -2286| -2285|dBWIK-HZ]
C/No or UNo 955 708 ] 973 71.8 4.1 %5 776 1002 dB-Rz |
Gy, OF Gl g 24.7|(up) 25.6|(down;) 31.4}(up) 22.5](down) dB
(o7 SO Total T|(total
- Signal Bandwi . . y . . . X . -Hz
I CoNo orloNo 7| 08 | 206 | 36 | 06 | 4 28 | 158 dBHz |
Collo ,, or Collo g 313} (up) 22| (down) 248[{up) 16.0{(down) dB |
Coflo total total total
ingle satelite
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Table B-8. Interference Analysis between Expressway™ (CONUS - Bogota link) and

= Carrier Power (C)

-228.5

System-Y
UPLINK ~ DOWNLINK UPTINK DOWRLINR
PARAMETER Destred | Interm. | Desired | imen. | terr. § Desied | nted. | Desred § UNITS
Other Own Other Own Other Own Cther Own
“Signal frequency | 13 i 1 3 5| | GHzZ
+ 1X Power 170 20.0 154 200 170 200 153 200] dBW |}
~TXLoss 03 03 05 03 03 05 03 dB
- HPA Backoff 0 0 0 0 0 0 o dB |
+ TX Ant. Gain 547 204 330 298 204 458 370 268 dBr |
- Per Carrier Loss 0.0 0.0 0.0 0.0 00 00 0.0 00 dB
=Tx 708 401 289 53 371 5 519 %3] dBW |
- Space Loss 2058|2058 2044| 2044| 2059 2044] 2044 a8 |
—Atmospheric Loss 0.3 03 03 03 03 03 03 03| dB
+ RX Ant. Gain 340 370 475 204 4/5 dBi
1014 -1709]  dBW
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"~ Bolzmann's Const. X 2286 dBW/K-Hz |
"C/No or UNo — 955 | 678 | 973 | 706 709 %3 776 %01 dB-Hz |
N, or Tl o 27.7](up) 25.7](down) - 284 (Up) 21.5[(down) dB
(7, By 242| (total) (G
~ dignal Bandawi d E X K X K -HZ
. Co/No or lo/No 207 ] 38 | 26 ] 108 3.8 73 28 177 dBHz |
Collo , or CoMlo youn 3 (up) T3.4[(down) 21.71up) 14.3[{down) —dB |
Tofle total t‘m & fotm
ingle satellite




This page is intentionally blank.

102



Appendix C
Antenna Coverage



APPENDIX C: ANTENNA COVERAGE
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Figure C-1.
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V-Band Receive/Transmit Spot Beam Contours (G, = 52 dBi, G/T=23.4 dB/K)
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BOTH AXES ARE IN DEG
Figure C-2. Ku-Band Receive/Transmit Elliptical (1°X3°) Beam Contours

(Go.. = 37 dBi, G/T = 10.4 dB/K)
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Figure C-3. Ku-Band Receive Hemispherical Area Beam Contours

(Gpax = 30.2 dBi, G/T = 4.1 dB/K)
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Figure C-4. Ku-Band Transmit Hemispherical Area Beam Contours (G,,,, = 29.8 dBi)
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Figure C-11. V-Band Beams at 53°W and 63°W Orbital Positions
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Figure C-16. V-Band Beams at 8.5°E Orbital Position



